Abstract. We detail 46 sightings of Golden-cheeked Warbler in the Highlands of Northern Chiapas, representing wintering birds as well as spring and fall migrants. In winter, the species was approximately 1% as abundant as Townsend' s Warbler, the most numerous warbler. Among warblers detected, only Pink-headed Warbler was less numerous than Golden-cheeked Warbler. Sightings of male Golden-cheeked Warblers outnumbered those of females by a factor of 2.4. Golden-cheeked Warblers used a variety of habitats in the study area, especially pine-oak and pine forests. They foraged by gleaning in the upper half of the trees in which they were found, and they occurred almost exclusively in mixed-species flocks. Aggressive interactions involving Golden-cheeked Warblers were infrequent.
INTRODUCTION
The Golden-cheeked Warbler (Dendroica chrysoparia) is listed by the United States Fish and Wildlife Service as "endangered" (Jahrsdorler 1990 ). The species breeds exclusively in "cedar brakes" in the Edwards Plateau of Texas (Pulich 1976 , Kroll 1980 , AOU 1983), a highly restricted habitat in serious decline (Sexton 1992) . Although the type specimen was taken in Guatemala in winter (Pulich 1976 ), the species is little known in the non-breeding season (Pulich 1976 , Kroll 1980 , Sexton 1992 . In describing the winter range as "the highlands of Guatemala, Hon-and some individuals are known to reach Chiapas by 9 August (Pulich 1976 ).
More recently, however, Braun et al. (1986) described two unequivocally winter (January) sightings (1978 and 1983) each of one male, in Chiapas. They also pointed out the difficulty of delimiting ranges of rare species in areas with a paucity of observations. To clarify the species' s status, we investigated the seasonality, abundance, behavior, and use of habitat by Goldencheeked Warblers in southern Mexico using three methods of observation. Each transect-except those in shrub and pineoak forest-was visited weekly beginning at 06:OO for two to two-and-a-half hours, from October 1990 to mid-January 199 1; mid-February to mid-April 199 1; October 199 1 to mid-January 1992; and from mid-February to the end of March 1992. The shrub and pine-oak forest transects were established during the second year, and were visited weekly from October 199 1 to the first of April 1992. When a Golden-cheeked Warbler was encountered, sex, habitat type, date, locality, and altitude, along with the bird' s method of foraging, its height above the ground, the height of the tree it used, whether it was a member of a mixed species flock, the composition of the flock, and notes on any aggression observed were recorded. We made no attempt to derive absolute population densities or determine "coefficients of detectability" for Golden-cheeked Warblers (Emlen 197 we were particularly cautious in identifying members of the complex, especially immature females. All identifications of Golden-cheeked Warblers were based on sightings using binoculars by experienced persons, sometimes two or three together, familiar with the other species of the complex, and aware of the rarity of Goldencheeked Warblers. Records always involved the observation of more than one of the various known field marks. In our study, adult males were most easily identified by the combination of white underparts, black throat and upper breast, and golden cheeks crossed by a well-defined black transocular line. Adult females and immatures were identified on the basis of yellow cheeks, crossed by a well-defined black transocular line, a streaked olive back, and starkly white underparts, entirely without yellow tones (Scott 1987 ).
DATA ANALYSIS
Individuals of a given sex were counted as "certainly distinct" if they were seen at localities more than 2 km apart, or if seen at a single locality in different years. Individuals were counted as "most likely distinct" if they were recorded in decidedly different habitats less than 2 km apart, or if they were recorded two or more months apart, with no intervening sightings, at a single locality surveyed weekly. In a very few cases, individuals seen at one locality within a single day were counted as "most likely distinct" when expressly considered so by the observer(s), based on distance between the sightings in comparison with the warbler' s estimated rate of travel, as well as on differing composition of mixed-species flocks involved. Birds failing to qualify for either category were considered "not distinct."
From the point-count data we were able to calculate relative abundance, though not an estimate absolute bird density (Hutto et al. 1986). We also calculated a frequency index f(25m), defined by Hutto et al. (1986) as the proportion of 25-m radius counts in which the species was detected. Since all detections of Golden-cheeked Warblers using this point count method were in pine-oak forest, the same indices were calculated using only points within this habitat. The absolute values for indices of abundance are difficult to interpret since detectability is not identical for various taxa, nor from region to region (Hutto et al. 1986). For this reason, we offer comparison abundance indices for certain other locally-occurring species.
For the transect studies, we calculated a frequency per transect, f(t), dividing the number of encounters (not individuals) of Golden-cheeked Warblers along a transect by the number of visits made to the transect. We used the f(t)' s to compare the likelihood of encountering Goldencheeked Warblers across habitats. Data from casual observations indicated the types and variety of habitats in which the species may be found, though the amount of effort in each habitat is unknown.
Analysis of sex ratio was based on individuals considered "certainly distinct" or "most likely distinct" to avoid bias from repeat observations of a single individual. Analysis of flock composition used all observations. We also used all observations for our analysis of habitat use. Chisquare analysis was used to determine significance of sex ratios.
RESULTS
We made 46 observations of Golden-cheeked Warblers, from August 1990 to December 1992, comprising not only presumed migrants but wintering birds as well (Appendix I). The observations total 63 individuals. Of these, we consider there to have been 48 "certainly distinct" individuals while three more were "most likely distinct." Our earliest fall records were of one male Golden-cheeked Warbler on 5 August 1990 and one female, seen 11 August of the same year. Our latest spring records were six observations, of three certainly distinct individuals, from 3 1 March to 13 April.
ABUNDANCE
Golden-cheeked Warblers were nearly the least abundant of all resident or wintering warblers detected during the point counts ( 
DISTRIBUTION BY SEX
Sightings of male Golden-cheeked Warblers (n = 36) significantly outnumbered those of females (n = 15) by a factor of 2.4 (x2 = 7.84, df = 1, P 5 0.01). The true sex ratio, however, may be masked by the fact that male Golden-cheeked Warblers are more easily distinguished from the sibling species than are females. Thus, female Golden-cheeked Warblers seen imperfectly might not have been positively identified and would have gone unrecorded. This seems more likely to have occurred before observers were aware that Golden-cheeked Warblers were a part of the region' s avifauna. Therefore we tested whether the results of the 1990-1991 season (18 males, 6 females) differed from the sightings of the 199 l-1992 and 1992-1993 seasons (18 males, 9 females). We found that the two subsets of our sightings could have come from the same population (x2 = 0.353, df = 1, 0.5 5 P 5 0.9), and thus did not find a significant change through time in our ability to detect females relative to males.
HABITAT USE
We detected Golden-cheeked Warblers in all habitat types except milpas (Table 2 ). All detections of Golden-cheeked Warblers (four individuals in three observations) during the point counts were in pine-oak forest, which was also the habitat type with the greatest number of point counts.
During the transect studies, however, there were nine independent observations, totalling 22 Golden-cheeked Warblers, in five habitat types.
The likelihood values, f(t), of encountering a Golden-cheeked Warbler were rather uniform across habitat types. The likelihood was greatest in pine forest (0.14) followed by pine-oak forest (0.09) and the mixed habitat (0.09). No Goldenchecked Warblers were found during transects or point counts in shrub or milpa.
FORAGING, AGGRESSION, AND SOCIABILITY
The mean estimated height and standard deviation at which we observed Golden-cheeked Warblers foraging was 10 & 6 m (n = 26) while the mean estimated height of trees in which they foraged was 15 f 6 m (n = 25). The mean ratio of foraging-height to tree-height was 0.72 f 0.17 (n = 25), which is to say that these warblers were found in the upper half of the trees in which they foraged. Golden-cheeked Warblers foraged by gleaning from foliage and branches (n = 13) or gleaning from foliage and branches plus hangingto-glean from the underside of leaves (n = 2). We noted only two examples of aggression in our sightings, even though in most cases, we specifically looked for this behavior. In one case ( . The discrepancy between the small preference we observed for pine forests (transect data) versus that for pine-oak forest (point-count data) is probably unimportant because the number ofsightings is small. Moreover, the existence of differing micro-habitats within a broader forest type creates a basic incompatibility between transect and point-count data (Wiens 198 1) .
Despite the increased diversity in habitat use, the foraging behavior we observed was quite similar to that described by Pulich (1976) for foraging on the breeding grounds. We, too, found gleaning to be nearly the exclusive method employed. Like Pulich, we did not observe flycatching or sallies-from-a-perch as foraging methods. In fact, gleaning is the method employed by the majority of Dendroica warblers during the winter Because we found the species almost exclusively among mixed flocks of passerines, we suggest that searching such flocks may be the most effective strategy for finding Golden-cheeked Warblers in other localities. If the density of Golden-cheeked Warblers in our study area is typical of the rest of the wintering grounds, observers elsewhere will need to make the equivalent of hundreds of point counts to assess the species' s abundance. The habitats in which we found Golden-cheeked Warblers are not rare in the Highlands of Northern Chiapas, though conversion to milpa agriculture continues. The species' s plasticity in wintering habitat use suggests, however, that its current population decline is more likely a result ofhabitat loss on the breeding grounds than of changes in its wintering areas.
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